African relevance {#s0005}
=================

•Emergency Medicine training programmes are increasing in number in Africa.•Free Open Access Medical education may be a useful tool in low- and middle-income countries' emergency medical training.

1. Introduction {#s0010}
===============

In 2012, a movement was coined amongst Emergency Medicine (EM) and critical care practitioners as Free Open Access Medical education (FOAM), also known by the Twitter hashtag *\#FOAMed*.[@b0005], [@b0010] It encompasses a broad array of free online resources and discussion fora aimed at breaking down traditional barriers to knowledge translation[@b0015] and facilitating online dialogue between practitioners who otherwise would not have the chance to interact.

The FOAM concept started with a small sector of practitioners and is now embraced more broadly by the mainstream. Its acceptance is such that the journal Emergency Medicine Australasia has devoted a regular section to 'social media' where selected FOAM content will be represented in the journal on a monthly basis.[@b0020], [@b0025]

A further global discussion now occurring is around how to best teach and practice evidence based Emergency Medicine in low resource settings.[@b0030], [@b0035], [@b0040] This challenge is being raised by an increasing number of emergency physicians as the speciality grows globally and training programmes are flourishing in low- and middle-income countries (LMICs). Emergency Medicine training programmes are now underway in Botswana,[@b0045] Papua New Guinea (PNG),[@b0050] Myanmar,[@b0055] Tanzania,[@b0060] Ghana[@b0065] and many more countries each with their own contexts and challenges.

Most Emergency Medicine textbooks have been written for practice in developed countries and do not address best practice in lower resource settings. Journals are not universally available to trainees due to cost and relevant information is not easily located amongst the thousands of articles published daily. These resources also may not address patient presentations and issues frequently encountered in resource-constrained settings, where 'best practice' care may simply not be achievable.

FOAM is a phenomenon that could potentially support trainees all over the world and could address some of these issues. At present, though, most of what is available via FOAM is focused on care delivery in developed contexts.

The aims of this paper were to describe whether Emergency Medicine trainees in different resource contexts know about FOAM, whether or not they know about different FOAM platforms, which ones they use, and what the major barriers to regular usage are.

2. Methods {#s0015}
==========

A convenience sample of all Emergency Medicine trainees in four institutions connected to the authors was approached to participate. The participants worked at hospitals in three cities and one deanery in four countries, namely, the United Kingdom (UK), Australia, Botswana and PNG, between June 2013 and June 2014. 100% of all of Botswana's trainees were offered the chance to participate, with 58% of trainees in PNG at the time and much smaller samples approximating \<1% of trainees in the UK and Australia. A much larger, more representative sample size would have been optimal but was logistically difficult given the geographical spread of potential participants. Participants were questioned about their knowledge, attitudes and practice relating to resources available under the umbrella term FOAM.

The survey was distributed either via a link to the online survey tool SurveyMonkey ([www.surveymonkey.com](http://www.surveymonkey.com){#ir005}; Palo Alto, California) delivered by email (Australia and the UK) or distributed by hand as a paper survey (PNG and Botswana). All responses were included in the analysis.

The survey consisted of the following six sections: demographics, blogs, podcasts, Twitter, websites, and awareness and usage. Response type varied depending on the question and included: yes/no, multiple choice, Likert scales,[@b0070] and open response.

Participants were questioned on a sample of five blogs, five podcasts and five websites ([Table 1](#t0005){ref-type="table"}) known and used by one or more of the authors. The selected blog and podcast examples are all listed in the *Life in the Fast Lane* website FOAM blog and podcast databases[@b0075], [@b0080] and come from the UK, Canada, the United States (US) and Australasia. Blogs and podcasts on Emergency Medicine originating from low resource countries at the time of writing the survey (May 2013) were searched for using the search engines [www.google.com](http://www.google.com){#ir010} and [www.googleFOAM.com](http://www.googleFOAM.com){#ir015} but none were found. The African Federation of Emergency Medicine website was included. Several resources fall into more than one category, e.g. both a blog and a podcast, but were only evaluated in one category. Participants were asked to list any other blogs, podcasts or websites they used in an open question at the end of each section.Table 1Content of Free Open Access Medical education (FOAM) resources and country of origin.FOAM typeContent/focusCountry of origin*Blogs*Emcrit[@b0100][⁎](#tblfn1){ref-type="table-fn"}EM and critical careUSLife in the Fast Lane[@b0105]EM and critical careAustraliaSt Emlyn's[@b0110][⁎](#tblfn1){ref-type="table-fn"}EM topicsUKAcademic Life in Emergency Medicine[@b0095]EM topicsUSBroomedocs[@b0115][⁎](#tblfn1){ref-type="table-fn"}Rural and remote practiceAustralia  *Podcasts*The Ultrasound Podcast[@b0120]Bedside EM ultrasoundUSSmartEM[@b0125]EBM in EMUSERCast[@b0130]EM topicsUSPre-Hospital And Retrieval Medicine[@b0135]Pre-hospital and retrieval topicsAustraliaThe Skeptic's Guide to Emergency Medicine[@b0015]EBM in EMCanada  *Websites*The Global Medical Education Project[@b0140]Exam and resource website for EM and Critical CareAustraliaRadiopaedia[@b0145]Radiology websiteAustraliaThe African Federation for Emergency Medicine[@b0150]EM in AfricaSouth AfricaAmal Mattu's ECG website[@b0155]ECGs and cardiologyUSOfficial College of Emergency Medicine website, local or nearbyEM from training perspectiveVarious[^1][^2]

Participants were asked about awareness, frequency and ease of use of resources using Likert scales. Open questions with free-text were used to find out whether participants were using any resources not listed. Reasons for not using a resource were evaluated using multiple choice with a free-text 'other' option.

Results were downloaded from the online survey tool into an Excel spreadsheet (Microsoft Corp, v.14.4.9 2011, Washington, USA) and handwritten responses were added by hand. Spreadsheet data were then exported to SPSS (Version 22, SPSS Inc., Chicago, Illinois) for analysis.

This study met the ethical standard for all four institutions at which the survey was distributed and had formal ethics review by The University of Botswana and The Townsville Hospital Ethics Committee, which classified it as low-risk (HREC/13/QTHS/191 Townsville). All data were anonymously collected and reported.

3. Results {#s0020}
==========

Forty-four trainees responded of which 23 (52%) were undergoing training in Australia, ten (23%) in the UK, seven (16%) in PNG and four (9%) in Botswana. 100% of trainees offered the chance to participate in Botswana, PNG and Australia completed the survey. The response rate in the UK was 23% (10 out of 44 trainees). The mean age of respondents was 33 years (SD ± 3.9 years), 30 (68%) were male and 14 (32%) female. The median year of passing the primary exam or equivalent was 2012 and ranged from 2000 to 2014 (see [Table 2](#t0010){ref-type="table"} and [Fig. 1](#f0005){ref-type="fig"})Table 2Gender mix of trainees per country.CountryMale (*n* = 29)Female (*n* = 14)Botswana40Papua New Guinea61United Kingdom64Australia139Figure 1Percentage of trainees aware of resources by country of training. PNG, Papua New Guinea; UK, United Kingdom.

Most trainees were aware of the existence of blogs pertaining to medical education with 36 (82%) of respondents aware of these resources. *Life in the Fast Lane* was the most well-known of the five blogs included in the survey as everyone who knew blogs existed had heard of it and 31 (70%) of the 44 respondents reported using it rarely (*n* = 5; 11%), sometimes (i.e. 1--2× per month) (*n* = 13; 30%), every week (*n* = 12; 27%) or as their first point of information (*n* = 4; 9%). Most respondents 32 (72%) agreed or strongly agreed it was relevant to their practice.

For those who had looked at specific blogs at least once, all either felt neutral, agreed or strongly agreed with the statement that the given blogs were relevant to their practice. No trainees who had looked at the sites disagreed or did not respond.

Additional blog resources reportedly used by participants were as follows: resus.me (Australian critical care blog), Dr. Smiths ECG blog (US ECG blog), Scancrit (Scandinavian critical care blog), Trauma Professionals blog (US trauma blog), and Emergency Medicine Literature of Note (US EM blog).

[Table 3](#t0015){ref-type="table"} shows overall usage of specific resources by country of training.Table 3Proportion of participants using a resource more than once.FOAM typeResourceBotswana (%)PNG (%)UK (%)Australia (%)Total (%)BlogsEmcrit00507043LITFL10029609680ALiEM0040179St Emlyns00501316Broomedocs001097  WebsitesGMEP002045Radiopaedia2514504818AFEM2501000Amal Mattu014505730College website1000607034  PodcastsUltrasound25020229SmartEM25010137ER Cast0020139PHARM00201311SGEM2501005[^3]

Thirty-five (80%) respondents were aware of websites pertaining to Emergency Medicine training. The websites used by the most respondents were emergency medicine training college websites with 26 (59%) respondents using them rarely (*n* = 11; 25%), sometimes (*n* = 11; 25%) or every week (*n* = 4; 9%). Amal Mattu's ECG website was the second most used website (*n* = 13; 30%). However, eleven (25%) respondents had never heard of it. *Radiopaedia* was used by 8 (18%) respondents, but 27 (61%) and 25 (57%) had never heard of the African Federation for Emergency Medicine or The Global Medical Education Project (GMEP), respectively. It should be noted that since the survey, GMEP has been taken offline, but was active at the time the survey was conducted. As with blogs, trainees who had looked at the websites surveyed were either neutral, agreed or strongly agreed that these resources were relevant to their practice.

Additional website resources reportedly used by participants were as follows: *Improving ED Care* (New Zealand website collating EM FOAM) and *iMeducate* (Australian EM exam-based website).

Thirty-three (75%) respondents were aware of the existence of free podcasts for medical education though use was limited. The most popular podcast was *The Ultrasound Podcast* with nine (20%) respondents using it rarely (*n* = 4; 9%), sometimes (*n* = 3; 7%), weekly (*n* = 1; 2%) or as first point of information (*n* = 1; 2%). *Pre-Hospital And Retrieval Medicine* had five respondents who indicated they used it sometimes (*n* = 2; 5%) or weekly (*n* = 3; 7%). None of the PNG trainees reported using podcasts in their learning.

Additional podcast resources reportedly used by participants were as follows: *Resuscitationist's Awesome Guide to Everything* (RAGE) (UK/Australia/US critical care podcast), *EM Basic* (US EM podcast) and *EM:RAP* (paid US EM podcast).

Familiarity and use of Twitter as a resource in EM was lower than with other resources: four (100%) Batswana trainees, six (86%) PNG trainees, four (40%) UK trainees and 9% (39%) of Australian trainees surveyed had not heard of Twitter as a resource for Emergency Medicine education. In terms of use, two (5%) trainees were using it rarely, four (9%) sometimes, four (9%) every week and no trainees were using Twitter as their first point of information.

Amongst those who had looked at Twitter as a resource in EM at least once, one (10%) UK user and two (9%) Australian users strongly disagreed that it was easy to find the information they were looking for, whilst two (20%) UK and three (13%) Australian trainees disagreed. Four (17%) Australian trainees were neutral with three (13%) agreeing, along with two (20%) UK trainees and one (14%) PNG trainee. One (10%) UK trainee and one (4%) Australian trainee strongly agreed that it was easy to find the information they were looking for on Twitter.

Of those who had looked at Twitter as a resource in EM, one (4%) Australian and two (20%) UK trainees disagreed with the statement, 'Twitter is relevant to my practice', whilst two (9%) Australian trainees and one (10%) UK trainee were neutral. One (14%) trainee from PNG agreed with the statement, as did one (10%) UK trainee and three (13%) Australian trainees. Two (20%) UK trainees and one (4%) Australian trainee strongly agreed that Twitter was relevant to their practice.

For blogs, one (10%) UK trainee stated they did not have regular access to a computer/tablet/smartphone, whilst no other trainees reported this or limited internet access as the reason they were not accessing blogs. One (25%) Botswana trainee, one (10%) UK trainee and two (9%) Australian trainees found that blogs were not easy to navigate, whilst three (13%) Australian trainees (but no other trainees) did not trust the content. Reasons for not using podcasts demonstrated a similar distribution, though one (25%) Botswana trainee reported lack of regular access to the internet as the reason why they were not listening to podcasts. One (4%) Australian trainee found that podcasts are not easy to navigate and two (20%) UK trainees and two (9%) Australian trainees did not trust the content. Lack of use of websites showed a similar distribution with no trainees reporting lack of access to the internet or a device as a barrier to use.

Twenty-eight (63.6%) trainees were using textbooks for self-directed learning, including all those from Botswana and PNG. Twenty-four (54.5%) were using journals, again including all those from Botswana and PNG.

Two trainees (5%) disagreed that the survey had increased their awareness of FOAM resources. Six trainees (14%) were neutral and 36 (82%), including all those from lower income countries, agreed or strongly agreed that the survey had increased their awareness of FOAM resources.

4. Discussion {#s0025}
=============

We conducted a small survey of a convenience sample of EM trainees in four countries asking about participants' awareness and use of FOAM resources between June 2013 and June 2014. Blogs were the most recognised FOAM resource, with *Life in the Fast Lane* being the most popular example. Websites were the second most recognised resource (80%), then podcasts (75%) and finally Twitter (61%). Our study showed 75% of participants were aware of podcasts but there were low numbers of users of specific podcasts, e.g. nine (20%) used *The Ultrasound Podcast*.

Podcasts were reported to be beneficial in extra-curricular learning[@b0085] by 70.3% of US Emergency Medicine residents previously surveyed by Mallin et al. Comparing the current study and the Mallin study shows that 54.3% of US respondents endorsed textbooks as beneficial in extra-curricular learning whilst 63.6% did in our study. Disaggregated results show 100% of participants from lower income countries used textbooks as a primary resource in self-directed learning suggesting a paradigm shift in approach in US trainees and possibly trainees in other higher resourced contexts. The possible reasons for this potential difference are varied and complex, yet include access to different technologies, reliability of technologies in low- and middle-income countries (LMICs), cost, varied pedagogies and cultural differences. There may be other motivations for preferring to use textbooks around perceptions of reliability, though these concerns are not likely to be limited to trainees in LMICs.

Trainees were neutral or agreed that the resources were relevant to their practice if they had looked at the resource. Twitter was the exception, as it is perhaps more difficult to manage and filter as a tool in EM learning. The main barrier for using FOAM resources in both high- and low-income countries was lack of awareness of the specific resources available. However, lack of awareness was more prevalent amongst the trainees from PNG and Botswana and may reflect isolation from an extensive network of EM practitioners or lack of opportunities to attend conferences and meetings where such resources might be mentioned.

We found that internet and device access were generally not barriers amongst the trainees surveyed, including those in low-income nations with only one trainee in Botswana citing it as a reason that they did not use podcasts. This may be an important finding; if trainees in LMICs do not consider internet access a barrier to accessing information, then FOAM resources have the potential to be a significant support to training. However, it is difficult to interpret this finding in this small sample size and further investigation may reveal internet access to be an issue for some LMIC trainees.

A small number of trainees who were not using specific resources cited they did not trust the content of FOAM resources. This is reflected in the mainstream discussion on FOAM, with concern about reliability of content that is not peer-reviewed being voiced by practitioners. Proponents of FOAM counter this argument by pointing out the fallibility of peer review,[@b0005] but the discussion is ongoing and it is unsurprising that it is reflected in the trainees surveyed here. To mitigate this issue, the Australasian College of Emergency Medicine (ACEM) has started a 'Best of Web' section whereby fellows and trainees of the college review FOAM content for the ACEM website[@b0090] and *Academic Life in Emergency Medicine* has a peer-review process prior to publication of entries on the website.[@b0095]

A further outcome of this study is that it raised awareness of specific FOAM resources amongst almost all the trainees surveyed. A follow-up survey may indicate greater FOAM resource use. The FOAM movement is a dynamic phenomenon, awareness and use of which is increasing and has likely increased in some or all populations of trainees in the time since the survey was conducted. Future work could involve a much larger survey including trainees from many more countries. Based on the interest from trainees in lower resourced settings demonstrated in this study, a FOAM platform aimed at LMIC trainees could be piloted and reported.

This study cannot be considered representative of trainees in any country (apart from Botswana, where all EM trainees at the time of the survey were surveyed) due to the small number of participants. Selection bias is inherent in the design as this was a convenience sample of trainees from institutions associated with one or more of the authors. Only urban trainees were sampled which adds to the lack of generalisability.

The Emergency Medicine trainees in both developed and low resource settings studied here were aware that Free Open Access Medical Education resources exist, but trainees in lower income settings were generally less aware of specific resources. Lack of internet and device access was not a barrier to use in this group.
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[^1]: FOAM, Free Open Access Medical education; EM, emergency medicine; EBM, evidence-based medicine; ECG, electrocardiogram; US, United States of America; UK, United Kingdom.

[^2]: Also a podcast.

[^3]: FOAM, Free Open Access Medical education; PNG, Papua New Guinea; UK, United Kingdom; LITFL, *Life in the Fast Lane*; ALiEM, *Academic Life in Emergency Medicine*; GMEP, The Global Medical Education Project; AFEM, African Federation for Emergency Medicine; PHARM, *Pre-Hospital And Retrieval Medicine*; SGEM, *The Skeptic's Guide to Emergency Medicine*.
